Angiotensin II, focal adhesion kinase, and PRX1 enhance smooth muscle expression of lipoma preferred partner and its newly identified binding partner palladin to promote cell migration.
Lipoma preferred partner (LPP) is a proline rich LIM domain family protein highly expressed at plasma membrane dense bodies and focal adhesions in smooth muscle cells.(1) Using the C-terminus of LPP as bait in a yeast two hybrid system, palladin, an actin-associated protein was identified. The palladin interacting region of LPP was mapped to the first and second LIM domains. The N-terminus of palladin interacted with LPP both in vitro and in vivo, but not solely through its FPLPPP and FPPPP motifs. Like LPP, palladin, is highly expressed in differentiated smooth muscle, colocalized at focal adhesions, at isolated lamellipodia and at dense bodies in smooth muscle tissue. Both LPP and palladin enhanced cell migration and spreading. LPP and palladin expression was markedly decreased, in contrast to vinculin or paxillin, in migration defective focal adhesion kinase null cells, but was restored by expression of the paired-related homeobox gene-1 protein. We have previously shown in focal adhesion kinase null cells, that tetracycline induced expression of focal adhesion kinase upregulated expression of LPP(2) and now show upregulation of palladin, and paired-related homeobox gene-1 protein. The expression of both LPP and palladin, like smooth muscle alpha-actin, was increased by angiotensin II, regulated by actin dynamics, upregulated by myocardin and expressed in the neointima of injured aorta. Overall, the data suggest that the function of LPP and palladin is context dependent, that they play a critical role in cytoskeletal remodeling, respond to signals induced by vascular injury as well as signals that induce smooth muscle cell hypertrophy, such as angiotension II.